Synergistic release of arachidonic acid from platelets by activators of protein kinase C and Ca2+ ionophores. Evidence for the role of protein phosphorylation in the activation of phospholipase A2 and independence from the Na+/H+ exchanger.
The protein kinase C activators phorbol myristate acetate (PMA), mezerein, oleoylacetylglycerol, and (-)-indolactam V, although without direct effect on arachidonic acid release, greatly enhance the release of platelet arachidonic acid caused by the Ca2+ ionophores A23187 and ionomycin. In contrast, 4 alpha-phorbol 12,13-didecanoate and (+)-indolactam V, which lack the ability to activate kinase C, do not potentiate arachidonate release. Release of arachidonic acid occurs without activation of phospholipase C and is therefore mediated by phospholipase A2. Synergism between PMA and A23187 is not affected by inactivation of the Na+/H+ exchanger with dimethylamiloride. The time course and dose-response for the effect of PMA at 23 degrees C closely correlate with the phosphorylation of a set of relatively "slowly" phosphorylated proteins (P20, P35, P41, P60), but not the rapidly phosphorylated P47 protein. P20 is myosin light chain, and P41 is probably Gi alpha, but the other proteins have not been positively identified. Depletion of metabolic ATP stores by antimycin A plus 2-deoxyglucose abolishes both protein phorphorylation and the potentiation of arachidonate release by PMA, but does not prevent fatty acid release by the ionophores. Similarly, the kinase C inhibitors H-7 and staurosporine produce, respectively, partial and complete inhibition of PMA-potentiated arachidonic acid release and protein phosphorylation, without affecting the direct response to ionophores. These results indicate that protein phosphorylation, mediated by kinase C, promotes the phospholipase A2 dependent release of arachidonic acid in platelets when intracellular Ca2+ is elevated by Ca2+ ionophores.